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Cnocod 3aKaR^2BaHiiH cTpoarejiicTBa ckb3.ehh p bjcetcbiot b 
ceda pas^e^HHfl cnycic 5 cKsaasHy (II) 2 repMeTnrace coe- 
jwaenze b noaneflHeii kojiouhh odca^imx Tpyd (2) 15 xboctobe- 
Ka (3) c 6ajn>Tpo&g (4). Ilepea cnycKOM b OKBsmny (II) no 
MeHBmefi tiepe onaj 23 ?p7<5 (12) XBOCTOBHKa (3) c ohjibtpom (4) 
npotpHjrapyDT c 0 dpa3 OBanneM no uefflbaefi Hepe ebjtx npoBOJn^- 
hhx ro£p (13) h muiHHspOTecKHX KomoB (25) c peatdaME (26). 
npo^TRTHBHUfi njacT (18) 3aieH BCKpraaiDT h nocae cnycKa b 
Hero XBOCTOBHKa (3) opocj?HJi£HyB tpydy (12) pacnmpOTT joh 
3aKpenjteHHa xboctobhk8 (3) b cKBaaHHe (II) a pa3odmeazH He- 

nDO^KTHBfiHX BJiaCIOB OT HpOJiyKTHBHHX* 
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CII0C0B SAKAffBEAEHE CTPOHTEIBCTBA CKBAZHHH 
OctaacTB TexHUKU 
H3o5peTeaae othochtch k dypeanD, a waqhro - k cnocoOy 

3aKaJTIHBaHHH CTpDHT eJILCTBa. CKB3EHHH. 

5 HandoJiee arapeKTKBHO HacToamee n3odpe?eHae uotct 6htb 

Hooom30BaHo b cKBasHHax. auesomx ropn3 oHTajiLHHfi t^lctok 
cTBOJia, npodypeHHHfi b np o kt ebh om DJBCTe, a Taise b cxny- 
naax, Kor.ua HesejaarrejiBHO yMeHunaTB j&metp cKBasHHH, 2 npa 
Hajurcan yqacTKOB b HHiepBajie ycTaaoBKH XBocTOBEica, anoaeH- 

10 ehx onaCocEteMe KTUpoBaaHHWH QoposaMH, nae iaueDT mbcto oteaau 
nopoau, KaBepH03HHe sohh h sohh norJiomeHZH dpomhbo^oH hhe- 
koctb, oOhtoo nepeKpHBaeMHe npouesyTOHHHMH KOJioHHauH ipyc5 

HJIH KOJTOHHaMH - " J&TyHEBMVl" » 

IlpeiDiiecTBiyxmaS ypoBeHL TexesKH 

15 IIpH 3aKaHTOBaHHH CTpOKTSJTBCTBa CKBaEEKH hsoSxoubmo 3a- 

icpenHTi ee cTeHicy b iiETepsaJie npoEyxTEBHoro DJiacxa, nrodH 
npexoTBpaTHTi. otiEaJUCBaHHe nopoaa b, relic cjieacTBae 3Toro- 
yxyameHEe BOCTynaeKHH npo^Kryiii b cKsassBy hs apojgricrHBHo- 
ro njiacTa. Ann stoS neJiH b 3oae npojcrKTBBHoro cjiacTa craa- 

20 a^rh ycTaiiaBJiHBaDT xboctobbkh c $HJrbTpaMH. KpoMe Toro, b 
EQTepBajie ycTaHOBKH sboctobhkob c cpoji&Tpaum ^acio BCTpera- 
dtch 30HH ocjroaHefln£, TaKae KaK Hajuraie aaBepH, od3ajao3 no- 
ponH, BOBonpojiBJieHES, aorjiomeaEe npotaHBO^Hoa sm^ocra, npa- 
MHKame k np o jjy ktbbh cwy moacTy HenpojjyKTHBHHX yracTKOB ans 

25 npepHsaHEe ero vaKzm y^acTKaME. B sthx c:ijreaHX HeotfxoaHMo 
Ha^esHO pasodmHTi yicasaHHHe yqacTKa 2 30m ot npo^yKTEBBo- 
ro n^acTa. Bee 3to ?pe6yeT tommx uaTepsajiBHHX 3aTpaT b 
npmieEeHEH cBenaainbSoro cOTsnoro odopyaoBaHHa* 

HssecTHH Tpn npHHunnaaJEBKo orJiOTasmEXCH xpjr ot Apyra 

30 cnocoda ycTaHOBKn xboctobhkob c Ssjr&TpawH, npi^eHfleMHe npn 
3aKaaraBaHaH cTpoiiTejii>cTBa ckbbsxb: DOOTecKa 11a ueweHTHOH 
KawHe, Ha kjihhmx 2 Ha onopHOfi noBepxHocra ("CnpaBOTOai; 

DO KpeUJieHEB He$THHHX B ra30BHX CKBaKHH" f A.H.EyjiatOB, 
I98I t c. 137-146). 
35 Cyn> cnococia ycTaHOBkn XBOCToazica c qbjkbtpom Ha ue- 

MeHTHOM KaMHe saKJKmeTca b no^eiae TawnoHasHoro pacTBopa 
Ha bcd juinny XBOCTOBHKa, ysepEj^aeMoro Ha secy c5ypHJn>HH?4n 
Tpydaj^H, y ^aJie HHE tsmuo HaKHoro pacTBopa , doj^khtopo BHme 
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XBOCTOBKKa , II OTCOeSHHeHHH CvpiUBRHX Tpj* OT XEOCTOBHK3 

TOJttKO nowie oOpaaoBaHHH b saTpyfiaoM npocTpaHCTBe neMeoTBO- 
ro KaMHfl. 

HoffBecKa xboctobhkdb c CHJiiTpataa Ha kjommx ocyaecTBJW- 

- «/<«o»onor»jt r.TBOJIft CKBaEHHH. TM H6T H3H0Ca 

5 • eTCH TU*W*> o uwwv— — 

BsyTpeaHeft noBepxHocTE odcaaaHX fpyo\ ayreu saiomnsBatuw 
xDocTOBHKa njiamKaua, pacnojioseaHHUM Ha aapyaaoS noBepxHO- 
cth noflBecHHX ycipoacTB, KOTopne bxosht b Kojonesoa Meaico- 

10 3tot cnocod HenpffiieHDM npn mma imaee 30 mm) Kwrme- 

bhx sasopax, euia caycK XBOCToaaKa conpasBB c npopadoTKofi 
ocaosaeaaoro ctbojb cxbubrh a pacxassBaaHeia XBOCTOBiuca, 
Koraa BHyTpeHHJW aoBepxaocTB odcajtHoa kojidhbh, b Koiopofi 
n jiaEHpy e tch yciaaosKa, aueeT HesoaycTBMHa aaaoc. koito Bee 

1000 kH. 

nojraecKy xbootobekob Ha ynope ocymecTBJMDT sa cTana- 
oHaprax rmcTKax cKBamm, iae yae oSpaaoBaaa onopaaa ao- 
aenzBOcn. 8 KanacTBe xoTopoft Hcno»syi»: npoTora BHyrpn 
naTpyteoB, DDacoeaaaaeMHX a mm a°Hny apewaeH acwoa- 
20 an; sepxaafi aoaen paaee cnymeaaoro xBocTOBaaa; 3 oay aepe- 
xoia ot bolero aaaMeTpa x MeaBnEuiy apa zByxpaaMepaofi apo- 
Meayro^HOfl Koaoaae, KOTopofl oocaaeaa cKBaaaaa. 3tot cnocod 
npauBim jam* apa ycaoBaax caycaa XBocTOBaaa » suunfl 
riyOHHH. llaane noaaecaoe yorrpoftcTBO xaocTOBaaa ae noflaei 
25 no yaopa a ae cpafioTaei. 

HesocTETKaMH ymsaHHHX cnocodoB ycraaoBaa xboctobbkob 
c £ffljn»Tpaua npa saKafrasaHEH cTpoaieJttCTBa ckbsshhh hbik- 
BT^-cyseaae apoxojmoro ce^eaaa casaism ae-sa aeodxonauo- 
cth mums oaawsaHBTeaeft a noaaecBHX ycTpoHcTB, koto- 
30 pae oaycKam Bayrp* y=e odcaaeaaoa omon. 

npaMeaeaaa wioaaax no KOHCTpyanaH pasfcenaaaTeaefi a bumo- 
£ ycTpoflcTB. a TaKEe oxpaaaHeaaocTB bm«. 
joeHaaa bosmosboctm) aonBecKH xboct obekob to**ko b odcasea- 
ho^ct BQJie^ cKBaKE hh <Kpo«e caoooda ycTaaoaaa aa nueraia. 

35 """L*. Toro. aesocTOTKOM caocoda aonBecaa xboctobbkob 
c $JUTbTpaua aa aeuearaoM kemhs flBmeica aeotixowcTB 
l^£2*z* XBOCTOBaaa, ^ro caaaaao c 6o^mm eatpata- 
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M h ueweRTa ji BpeaeEB aa nposejieHiie padoT h QHroaHiie 3aTBep- 
^eBaHJiH ueMeHTHoro pacTBopa. Ilpa 9tom hsocJxojxbmo ocyiaecTB- 
DOCTOflHHy© npOMHBKJ CKBaSHHH noane neMeHTEpoBaHHH 

xBOCTOBHKa b Te^esne Bcero Bpetaeaa oiomaHM 3aTBepjgeBaHHH 
5 aeMeHTHoro pacTBopa c QKHOBpeMeflfiHM BpamemeM dypmLHOfl 

kojiohhu. DpiiTow, pa<5oTe no ueaeHTHpoBaHim xboctobhkob npH- 
cymn aBapan, TaKHe, HaiipHMep, Kaic: HeB03M0SH0CTB oTcoe^HHe- 

HEfl KOJIOHHH dypHJIBHHX Tpytf OT XBOCTOBHKa, BWieECTBHe npHMe- 

HeHHg pesBdoBHX paa-Le^EHHTejiefi; npopesamie odcajiHHX Tpyd e 
10 3adypEBarae HOBoro ctbojei npH pa3 dypHBa huh ocHacTKH n y3JB0B 

coejmseHHfc ceroafi Tpyd h japyrax. 

KpoMe Toro, oth bhbojihghhh padoT bo iieuse step DBa hied 

XBOCTOBSuca HeodxoaaMa cooTBeTCTEtyrnmag TexfiHKa (ueMeHTapo- 

BO^HEe arperaTa) a dparaBH pado*iHX. 
15 fine ojbhu BeaocTaiKOM aioro cnocoda aBJonerai HeB03M0H- 

hocti> ero npzweHeEHK upa HajraiHH 30H noraoneHra b HHTepBajie 

yCTaHOBKH XBOCTOBHKa. 

H3BecreH TaKKe cnocod aaicaireBBaHHfl cTpoHTemcTBa cKBa- 
shh (su t A, 1659626), BKamqangafl b ceda hsojwuhd 3oh ocjiok- 
20 HeHHfl dypeHHa, pacnoaoaeHHHX surne np ojqtkthbh or o nJiacTa 50 
ero BCKpHTHH, cnycK b craasaHy kojiohhh odcajmmc Tpyd c 

$EUIBTpDW-XBOCTOBHKOM H UBHTpaTOpaMH, 3aB0JIHeHH6 $HJn>Tp0B02 

30HH cKBasHHH BpeMeHHo 3aKynopHBasimEM f^aTepaajiOM a neueKTH- 
poBame kojiohhh odca^HHX Tpyd npa repue titchom passejtHHeHHH 

25 D0JIOCTH OHJIiTpa-XBOCTOBHJ^ OT BOJIOCTH KOJIOHHH BepeMITOCOC, 

pa3pymaewo2 nocJie ee neiie HTHpoBa Hag* 

3tot cnocod hs odecne^HBaeT naseaHoro pa30dmeEM npo- 
^KTHBHoro BJiacTa ot nepewesanuHxcH c hhm HenpojyKTHBHHX 
yqacTKOB a BHrneJiexamax ot npojyKTHBfloro njcacTa He npo^y kthb- 
30 hhx roprooHTOB, BCJieacTBHe aenoJiHoro yjuajtenzx dypoBoro pa- 

CTBOpa H3 HaKJIOHHHX H ropH3 OHTfl JTh HHX J^ELCTKOB CKBaSHHH, B 

KOTopHX npoHcxojCHT ocaKaeHae Tsepflofl Sa3H H3 dypoBoro pa- 
cTBopa npn ero qapKyjiHuzc. 3to ycyryfijraeTCH HenoJiHHH yaa- 
jieEaeM rjfflHHCToS Kopm, a b MecTax yaaJieHM ee noBHoaeTca 
35 onacHOCTB odBoaaBaHM nopos, too TaKse cHasaeT Ka^iecTBO 

H30JIHUH3 DJBCTOB. 

KpoMe Toro, hb yKa3aHHHX y^acTKax ckbbhhbh He yaaeTca 
HajyieaainHM odpa30M ueHTpapoBaTB sKcnjiyaTartzoHHyio KOJionny , 
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ocodeano b cjiad o cneMe hthpob&hhhx nopoaax, H3-3a BaaBJOiBa- 
hhh neHTpaTopoB b 3Tj r nopo;or f too npenflTCTsyeT no^ieHHK) 
paBHOMepnoro no TOjnpHe cieHXE neMSHTHoro KOJiHia. 

EQe 0J5HHM HeflOCTaTKOM 3T0r0 CDOCOda KBJlHeTCH dJIOKHpD- 

5 sarnie nacTfl npoayicTHBBoro n^acxa ueweBTflHM pacTBopoM , no- 
cTyuajGEjMM b fifljr&TpoBys) 30H7 cicBaKHHH npH neweHTEpoBasnn ko- 
jioheh odca#HHX Tpyd, BCJieECTBHe BHDfiweHHH h HaKomieHHfl Bpe- 
iseHHo sanyn opHBacauero uarepnajia b ebsrbA (eohhoS) *iacTH ro- 

PMOHTaJIifiOrO CTBOJia DPS 3EaHHTOZIifi0fl ero npOMKeHHOCM II 

10 ocJpa30BaHM nyciOT b BepxHefl tocth cTBOJiai KOTopee sanojmft- 
jotch ixeueHTHHM pacTBopoM npz neiJieHTHpoBamii odcauffwx KO- 

JI0HH. 

HaHdoaee <Sjih3kbm no TexmnecKOfi cymaocTH k 3aaBJweMO- 

My HBJMeTCE CD 0 COd 3aKaHWBaHZg CTpOHTeJEbCTBa CKBEEHHH C 
15 r0pH3 OHTaJTb HHU yqaCTKDM CTBOJia, npOdypeHHHM B npOJQfKTHBHOM 

DJiaCTe, ( Baker Hughes, USA "Beker Hughes technology f orum", 
Com, 6-11 f 1991, c. 23-25) 

BidmraaKinHfi b cedn cnycK b cKsasHHy Ha KOJioHHe odcajiHUX Tpyd 
XBOCTOBZKa c npe»BapHTeJtBHO Dep^opapoBaHHHM $jun>Tpo^, pasod- 
20 merae saxojiOHHoro npocTpaHCTBa b 30He n p djqtkth bh oro nJiacTa 
ot BHnrejiesaggx z nepewesaKncxxcH c hum HenpoayKTHBHux djelctob 
HapysflHMH nanepaMH h ucue hthpo sarnie kojiohhh odcajjmix Tpyd 
BHm e XBOCTOBHKa C $!UILTpOM C DOMOmBE) neMeHMpoBOTOofl wy$ra. 
OCHOBHHM He^OCTaTKOM STOrO CnOCOda HBJKeTCH TO, HTO c 

25 noMom&D naxepoB z neMeHTHpoBaHiw HaumaKepHoro icojrmeBoro 
npocTpaflcTBa He ddecne i raBaeircH Haaeraoe pasodmeniie 3aKOJiofi- 
Horo npocTpaficraa b 3one npoayicTHBHoro miacTa ot Bmnejiesa- 
mnx ii DepeaeaaiHipDCCH c hzm HenpozsyKTHBHUX njiacTOB, ocodeH- 
ho b nspexojiHHX 30Hax CTBOJia ckbezhh c BepTHKaniHoro Ha 

30 ropH30HranLHoe HanpaaaeHMe , BCJie^cTBae HenojiHoro 3aMemeHZH 
dypoBoro pacTBopa neweETHBiu. 

H£oMe Toro, naKepH ra-3a uajiofi welsh He MoiyT HaaesHo 
nepeKpuBaTL saBepH03HHe 3oau t icoraa zx jmHetlmie paswepH 
npeBHmaDT JiraefiHHe pa3Mepa noBepxHocra ynjiOTHeoafl nanepa. 

35 3to ycyrydJDieTCK b cgBasHHax, bckphbihidc aaadocneMeHTHpoBaH- 
HHe nopojai, roe mem wecTO odBajm nopo;m, ocodeHHo, nocjre 

npOMHBKH CKBaKHHH H yEaaeHHH C ee CTeHOK K0JH>MaTaH2DHH05 
KOpOT. 
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B ocHOBy HacTOKEjero 230dpeTeHER nodose Ha 3a^a^a co- 
3^aHna cnocoda 3af^inEBaHafl CTpoBTeJiMTBa ckb&khh , kotophS 
odecneTOBaa 6h BcUiesHoe pasodmeme nposyKTHBEoro njsacTa 
dt BHmejiesamnx z npHMUKaHsnux k newy HenpojjyfCTiiBiiiix yracTKOB 
5 npn Hajmn b hex 30H ocjiosBeanH dypeHEH jrodoro sroa h npo- 

THHeflflOCTH* 

PacKpHTHe H306peTeHHfl 
UocTaBJieHHan 3afiaia flOCTJEraeTca Tew, ^to b cnocode 
saicaffTOsaHEff cTpoHTeJiLCTBa cKBaEHHu, EKJunajomeM b ceda bchph- 
10 rae npojiyKTHBHoro njiacxa, cnycic h ycTanoBKy b cKBaHnne ko- 
jiohhh odcaaHnx Tpyd h XBocTOBHKa c 5E?i2>TpoH c odecneTOHEeM 
hx repweTjraoro coeaHHeHHH Messy codo8,n pa30dmeHne Henpo- 

JQTKTHBHHX J^ECTKOB OT Dp OJQTKTHBHHX t COIUBCHO H30dpeTeHHB t 

cnycK b cssasEHy kojiohhh odcasHHX Tpyd h XBOCTOB&Ka c ftmiBT- 
15 pow ocymecTBEHOT pa3jiejn>H0 f a hx repeaeTiniHoe coeEHHeHne 
ocyniecTBHSOT b cKBasHae, npn 3tcm do MeHBmeS wepe DEHy E3 
Tpyd XBOCTOBHKa nepes ero cnycKow b cKsasHHy npocfrumpyioT c 
odpa30BaHH©a no MeHsmefi wepe royx npoaojn>HHX rorcp h wxxm- 
pa^iecKEX kohuob c pesnSaMH, a noane cnycKa XBOCTOBQKa b 
20 cKBasEHy npogoBHyx) rppydy pacirapHBT ycTaHOBioa xboctobh- 
Ka b cKBasasHe n pa306meflna HepppgygrgBHUx miacTOB ot npo- 

JjyKTHBHHX* 

IIpeftnaraeMoe ModpeTeHHe no3BOJHeT 3a ctot ECKJEreeHEH 
npnueHeHEH .zum ycTaHOBKH xboctobbkob c cajHiTpauB KOHCTpyx- 

25 thbho - cjioshhx pa3M^EHHTejiefi ii noKBecmoc ycTpo2cTB, a 
Taicse naKepos wsl pasodmeazn miacTOB ynpocTHTi* ste padOTH 
n odecne^HTB dojiee Hanexnoe pa30dmeHHe HenpoayKTEBHiix njia- 
ctob ot nposyKTHBHoro xuiacTa, a TaKEe nepeicpHTHe 30H dcjiok- 
He hue ( KEBepn , odBaJios nopojm, hjelctob c aHD&saJE&Ho ehcokem 

30 BHyrpsiuiacTOBHM aaBJieraeu, Boao-raso-apoHBJieHiifl h ffpyrnx) 
jnDdoii npoTSMHHocra. npn stom HaHdarannit sgdbeKT aocTHraeTca 

B HEKJ1DHHHX CKBSKHHaX E B CKBaSHHaX C r0pE3 DHTSJIiHHM jnaCT- 

kom ctbojel, a Tajcse b Tex cjiy^aax, Koraa n p OTJise hho ctb 
yica3aHEmx miacTos z 30H He no3BOjmeT nepeKpaaaT* nx nanepa- 
35 me, a ueMesrapoBaHHe He odecne^BaeT HaaesHoro pa3odmeHna* 
I^oiw Toro, ycTaHOBKa xBOCTOBSKa c nn^bTpoM c noMomtD 
npoSsjiBHHX Tjyd no cpaBHeHmo c nsBecTHHU cnocodofci, cor*Tac- 
* ho KOTopowy 3Ta onepaflEfl ocymecTBaneTCH njTew neweHTnpoBa- 
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H3H XBOCTOBZKa, D03BOJIfteT CHH3HTL paCXOS neHeHTa, COKDHTOTL 

ep8i3H Ha ycTaHOBKy, TaK K£K OToaaaeT HeofaojnMOCT* b ohh- 
aaHiiH saTBspjssaHHS ne^eaTEoro pacTBopa s hcdojibc oBasnH 
;yia aToro cneuzaiiLHUDC 6pnran pafio^m. 

5 3 ojhqm H3 BapnaHTOB BHnojmefiHH £30dpe?eH2E nocjie 

BCKpuTHH npojcrKTHBHoro DJiacTa b cKBasBHy cnycKax>T XEOCTO- 
bek c cHJEBTpow e y cTa HiBJiHBaJOT ero b upojcyKTZBHOiM anacte 
uyreM npinsaTiH no aeHHseS wepe oanofl npocaurbHofl ipydH npn 
ee pacnmpeflHa k cTeHKe CKBasHHH, a 3aTeu b cKBaraHy cnycKa- 

10 m KOJioHHy og oagHHX Tpyd f rwkrkS RORen Koropofi repweTETOo 

COejQIfiHST C BepXHEM KOHUQM XBOCTOBHKa. 

IIpesJiaraeMHfi BapnaOT bhxiojihbhseh K30(5peTemsfl no3BOjrce? 
ycTaHaBJiHBaTB xboctobhic b aeodcaseHHOM cTBOJie cKBasaKH, 6m- 
ro^apji ^lewy odeone^iHBaeTCH aaaesHoe pa30<5meHae dpo^ktzbho- 
15 ro njsada dt Emejieisawsx HenpogyKTHBHHX miacTOB, npejiorapa- 
maetca cyEeane josaMeTpa cKBasaHH is cHumaefoa pacxos OQcaji- 
hhx Tpyti» 

B npyrow BapaaHTe BHnojraeHHH modpeTeHiui b Harare b 
cKBaEHHy cnycKaDT jld npoayKMBHoro asacTa h ycTaHasaHBaBT 

20 KOJioH«y odcajiHHX Tpyd, a saTeM nocae bckphthh npojcyicraBHorc 
imacTa b Hero nepe3 3Ty jta&OHHy cnycKaDT xboctobhk c gpEJBT- 
pom b npa pacnmpema npo$HJtn>Hoft Tpytin ycTaHaBEHBapr ero b 
cKBasHHe, DpH 3T0M npoganBBya Tpyfiy npmawaDT k cTeHKe hue- 
Hero KOHua kdjiohhh otfcaaHHX xpy<5. oc5ecne^HBaa ee repweTjn- 

25 Hoe coeAHHeHse c xboctobhkom. 

TaKofl BapaaHT BHnonHeHJui uosBOJiaeT bcd o jh>3 oBaTB Hanc5o- 
jiee npoctofi, bhtq ahhB a HajjexEuft cnocod ycTaHOBKH xboctobh- 
kob c $sua>TpaMH c BOMomBD cpo$flj£BHUx TpyC b Tex c^ynaHx, 
Korjaa b npoaecce dypeHHa cKsaraflH BCTpenaOTca miacm c aHo- 

30 MaJTbHO EUCOXBM BHy TpHD JEt CT OBHM J^BJieHHeM, KOTOpHe 06HHH0 

nepeKpHsaOT npowesyTOTOHMB KOJiOHHaws odcajiHHX Tpy6 eleh 
KOJioHHardH - "jieTy^ncatin". 

KpaTKoe onHcaHKe ^epTesefi 
Jipyrae nejm e npeir-jymecT^ aacTOHmero H30dpeTeEsa ctb- 
35 hjtt dohothh H3 cjie^ynqero aeTaaBHoro onscaaHH npHMepoB ero 
BHUOJiHeHBa h cpjuiaraeiaix: ^epresefl, aa Koropnx: 

ffim. I HsofipaaaeT KordHJieKT oOopyaoBaHM cnycKa n 

VCTaHOBKK XBOCTOBHKa C &3JH>TpOM B CKB3HHHe; 
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<£et\2 - ceneHse II— II Ha gcnr.I; 

qct. 3-4 - ycTaHOBsy xboctobhiq c QEJEbTpoM b cKBasnKe; 

GST. 5-5 - BapEHHT yCTaHOBKfl XBOCTOSHKa c cdhjiltpom B 
CKBaSHHe. 

5 jQnsnHil BapnaHT ocymecrBJieaaa H30dpeTeHHR 

Quo cod 3Slbslkwb3lB£K CTpoHTejiLCTBa cxBaEZHH 3aKJiKrcaeT- 
or b pa3jxejn>H0M cnycKe b cKsamey b repweTirraoM coezraeHHtt 

BHJTpH ee KOJIOHHH OticaEHHX Tpyd H XBOCTOBHKa C ©HJTBTpOM. 

IIo Meramett tsepe o^Hy £3 rpyti XBocTOBHKa nepea cnycKOM b 
10 cKBaszHy npo$2Jmpyi)T c odpa30BaraeM no Memmefi uepe OTjrx 
npojiojdBBBx roqpp n nrumnj^pH^ecKHX kohuob c pestdaMH. Upo- 
jQTKTHBHHfi cJiacT 3aTeM BCKpHBaiDT, cnycKaDT b Hero XBOCTOBHK 
c CEJiLTpoM , nocjie Tiero npo$HJn»fiyD Tpydy pacnrnpgur jura 

yCTaHOBKH XBOCTOBHKa B CKB&SBH8 2 pa30dneHHff HSUpOHyKTZB- 
15 HHX DJiaCTOB OT Dp OJQTKTHBHHX« 

B C00TB6TCTBHH C O^HHM B3 BapHEHTOB BHDOJIHeHIIH CBOCOda 

nocjie bckphthe npoflyKTHBHoro miacTa b cKsaKHHy cnycKaDT 

XBOCTOBEK C (EHJUbTpOM H VCTaHaBJIHBaiOT erO B DpOWKTHBHOM 

ruiacTe nyreM npzxaTHH no weHuneil wepe ojihdQ npocmjiLHoft Tpy- 
20 tiH npa ee pacmnpemH k cTemce ckbscthh. 3areM b CKBaszHy 

cnycKaDT KOJiOHHy odcajHHX Tpyd, hhshhH KOHeu KOTopofl repjie- 
totho coe ggflH PT c sepxnnM koeuom XBocTOBHKa. 

3 CO OTBe T CTBH2 C JSJ^JTSBA Bap Ha ET DM BHHOJIHeHZJI H30dpe- 

tbeze BHa^suie b cKBasHHy nposyKTHBHoro imacTa cnycKaur 
25 h ycTaKaBJiHBaioT KOJiOHHy odcagHic Tpyd. 3aTeM nocjie bckotthh 
npo^yKTHBHoro nnacia b Hero *iepe3 3Ty KOJiOHHy cnycKaroT xboc- 
tobhk c ©HffBTpcaa h npH pacmnpeHHH cpodtoiLHOfi TpydH yoTaaaB- 
jiHBaOT ero b cKBasHHe* Dpoaz^BHyz) Tpydy npa btom npH*HMax>T 
k cTeHKe HHEHero ROHoa kojiohhh odcajiHHX Tpyd, odecneKHBan 
30 ee rep^eTsnzHoe coeaHHeme c xboctobhkcm. 

Cnocod ocymecTBUHDT c noMomra ycTpoficTBa, BKJimaimero 

B CedH KOJiOHHy dypHJEbHHX Tpyd I ($HT.I), KOJiOHHy odcaaHHx 
Tpyd 2 (&HT.3) , XBOCTOBHK 3 C H epCOpHpOBaHHHM ©HEBTPOM 4, 

coeOTHHeMUfi c kojiohho2 dypwiiHHX Tpyd I c dqmoiule) nepexojiKB- 
m 5 h nepeBOOTHKa 6. IlepexojtfiHK 5 (sjteMear, coeaHHHBmmi 
TpydH c pasHHMH jzHaweTpaMa) EMeeT nepeiainKy b BHse cejyia 7 
a EBpoBoro oanaHa 8 (gar.2) f pasaejiKBUcnD bojiocth xboctobh- 
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K3 3 C CTJE&TpOM 4 Z KOJIOHHH OOcaUHHX TpjT<5 2* IlepeBOJIHHK 6 

(snr.I) cHadses mianaEOM 9, nepeKPHBawiM Kanaji 10, cootf- 
ganmaa ddjioctl kojiohhh (Jtphjibhhx Tpy6 I co ckbsehhoU II s 
cJiyTsamHti juiff 3anojiHeHEfl uojiocth kojiohhh (Sjphjibhux Tpyd I 

5 CKBaSHHHOfi SHUKOCTH) DDE CliyCKe KOMHOHeHTDB yCTDOiiCTBa B 

cKBaHHHy II. no MeHimeii wepe caHa H3 Tpy<5 12 xboctobhkh 3 

3HD0J1H6HS npQtpBJILBOS C DO WeHBHiefl Uepe JOSVMH npO£OJE>HHMB 

ro?pai£H 13 (oar.2) , pacnojioseHHam chmmmphtoo OTHOCOTeJEr- 
ho ueHTpajn>Ho2 och Tpyda 12, a xaamaspmeoRmsi xoptirmh c 

10 pe3B6aMH (Ha ©nr. I He noica3aHH). Tocpa 13 npo$H£bHHX Tpytf 
12 3anojffleHH repwe ra3zpyniiefl nacTofi 14* Ha KOHue gmiLTpa 4 
ycTaHOBJieH nempaTop 15, ocfecpeggBannfffi neHTpapoBaHEe $ajilt- 
pa 4 OTHOcmeJiLHO cteHra cKBasaHH II. 

B ony^ae DpoxosneHZH cKBasHHH II Hepe3 nenpo^yKTHBHue 

15 yqacTKH b ee ropE30HrajrBHofi *acTH hjih ptoom c sthmb y^acT- 
KaMH khk uoKa3ano Ha pxr.1,3,4, neptpopaunoHEHe OTBepcTHH 16 
cpzjn>Tpa 4 3aKpttBa©r 3ar^pucaME 17 H3 XHMOTecra pa3pymaeM0- 
ro waTepnajra, Hanpmjep, uarHHH. IIpoQHjrbHHe TpydH 12 pacno- 
jiara»r Ha cooTBeTCTsyCTinx y^acTKax XBocTOBHKa 3 c SmiiTpoM 4 

20 juih pa30dmeHsa nposyKTEBHoS ^acra bpojqtkthbhoto naacTa 18 
ot Henpo^yKTHBHofl, a Taicse juih ooeaHHeflflg XBocTOBHKa 3 c 
kojiohhoS oficaaHHX ?py<5 2. 

B ycTpoficTBO bxoott pas sa JibueBaTejn* 19 (6ht.5), 

HcnoJiB3yeuHS jum. BHnpaBJieHUH rogbp 13 dpo^ejtbhhx Tpyd 12 

25 nocjie ex pacmnpeHSH. 

Cnocotf ocyme ctbhhdt wie^ysiUHM otipasoM. B npcuecce <5y- 
peHEH CKBasHHH II (ciar.l), nepez scKpaTHew nposyKTEBEoro 
njBCTa 18, H3BecTHHMH npMMaMH ■ H30jmpy©T Bee Hec oBr.ie CTHMHe 
no ycjioBHHH (JypeHHH nJtacTH, pacnoJioseHHHe Bmne npoj^KTH&- 

30 Horo 18, a cooae bckdhthh nocjiejiHero h ddokhbke cTBOJia 
ckb&huhu II b Hee cnycKas)? Ha kojiohhb <5ypnnBHnx Tpytf I 

XBOCTOBHK 3 C npejlEapHTeJEBHO nepfcopOTOBaHHHM fiEJTbTpOM 4, 

coeMHesHHa c kojiohho2 dypmiBHHX tpyd I c noMoniii) nepexo*- 
HEKa 5, npomsuEbHHX Tpyd 12 h nepsBOEEEKa 6. HepcopauzoHHiie 
35 oTBepcTJia 16 qpMBTpa 4 3aKpHTH 3aMymEEHZ 17. 

IloCJie XOCMSeHHH ?aE5>TD0K 4 3adOH CKBaSHHH II 3 n ono- 
cM npo^HJiBHHX Tpyd 12 saKa^KoS npotsHBO^iHoi hhjucocth 00- 
ojprrr ^bjkhus, Heo6xoOTMoe ZJIR EHnpaBJifiRHH nposoJttHHX 
roop 13 e npasaTHH ctchok Tpyd 12 k cTSHKe ciOBasaHH II 
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(qht#3), odecneHHBan coBwecTHO c repMeTH3flp7Bme5 nacToii 14 
repweTEPrayK) H3 0JKmjD hshpo.hjkthbhht ynacTKos npo^jKTHBHoro 
naacTa 18. 

3aTew KOJIOHH7 dypHJiLHEx Tpyd I (gnr.I) mecTe c nepe- 

5 BD2HHKOM S OTBgH^HKS? OT BepXEEX npO§E3£HH2C Tpyd 12 E HO£— 

HHMaOT S3 CKBaKHHH II, npncoejiHHHDT k EeS paaBaJifrTiesaTeiifc 
19 (cht.5) h CHOBa cnycEasr b cKBaEBHy II ao Bxo^a b Bepx- 
um 'qacTL npo$HJH>mix Tpyd 12 ($ht.3). Bpama* Ko^oany 6yp&x&- 
hhx Tpytf I BMecTe c paaBSLzmeBaTeiieM 19 f doombosht oROHHa- 

10 TejiBHoe BtmpaBJiBHEe roop 13 h mioTHoe npmaTze cTenoK npo- 
(EnjrhffHT Tpyd 12 k cTeHRau ckb&zzhh I. Epn arroea repueTranpyio- 
man nacTa 14 ($ht*2) obecne^rasaeT HaaeHEyro repMewraamn) 
saTpydHoro npocTpaacraa cKsamHH II. 

Jlajiee KOJioHHy <5ypHJn>HHX Tpyd I c pa3 BajiHieBaTejieM 19 

15 (gzr.5) noxEman? 33 c KBamra II h cnycjeaBT a see rojidrhj 
odcajiHHx Tpy6 2 (o>m.3) ao sxoaa ee EHsnero KOHoa bhjttpl 
BepxHEX npoqpoBHHX Tpyd 12 c o6pa30BaHzeM 3asopa 20 uemy 
stm koheom, cejuroM 7 b cTeHKawH Bepxsuix npooiyiBflHX Tpyd 12. 
3aTeu B cKBasHHy II cdpacHBaiDT mapoBofi KaanaH 6, KOTopaft 

20 cajwTca b cejwro 7, pa30dmas BHyTpeHHze hojiocth xboctobhkh 3 
h odcanHofl kojiohhh 2. npon3BojWT 3aicaw neweHTHoro pactBO- 
pa ^epe3 kojiohh? odcamra Tpyd 2, nocjie Hero onycicatoT ee 
hekhhA KOHeix eo yiiopa b cyseaiie b nepexosHEKe 5 ($ht«4) , 
h, noose 3aTBepxeBaHKH ueMeHTHoro pacraopa, pasdypmaDT 06- 

25 pa30BaBiap3ca BByTpn kojjoehh odcaamix Tpyd 2 neweHTHyB npod- 
iqt (fie D0Ka3aEa), mapoBott KJianaa 8 n cerao 7. 

B anynae ycTaHOBKH b fimrsTpe 4 BpeMe HHHX 3arJiymeK 17 
(<par.l) nocjre^HJse pa3pymaDT 3axa^Ko3 b Hero pac^eTHoli nop- 
mz khcjioth ($nr.4). 3aTeu npoMBOWT ocBoerae ckbzkzhu II. 

30 B Tex cjiy^anx, Koraa d po,ny kthbhh2 mzacT 18 BCKpaBam 

noose cnycKa kojidehh odcaaHHX Tpyd 2 (aacpmsep, npoMezyro*- 
Hofl mm aKcnjiyaTaixHDHHofi) , to xboctobhk 5 ycTaHaBJiHBanr 
nyrew npnaaTsui ctchok Bepxrrnx npotraBHsx Tpyd 12 k sayT— 
peHRHM cTeHKflM rasHero KOHna KOJioHHu odcajiHHx Tpyd 2(6sr.6). 

35 JUk 3Toro c y^eTOM Beca XBocTOBBKa 3 a §MJH>Tpa 4 paweT- 
hhm nyTew onpejiejDsor Heodxojnauys jpmsy BepxHEX npooiuiLHHx 
Tpyd 12, c noaomBK) kotophx dysyT kx ycTanaBJiHBaTB. Ha Kome 
©HjaTpa 4 JtpenflT damuax 21 (odht.S) c cejyioM 22 dob maposoii 
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K a aa aH 23 2 nrna KirgnTejieM 24, npenoTspainaHsunM uepewemeHne 
KjianaHa 23 b odpaTHOM HanpaanemiH. IiHTepBaji kojiohhh odcajx- 
kex Tpyd 2, 3 kotodqm aOJKHH ycTaHaBOTBaTi* npomjiBHHe Tpr/— 
dH 12, KajnjdpyuT pacmcpnTeJieM (Ha (hsr. He noKa3an). 3aTeM 
5 k KDJiOHfle <5ypM£HHX Tpyd I DD2C oejaHHKJT pa3BajimeBaTe;n> 
19 1 coeAHHeHHHli c mmHEapH^ecKOii racTBB 25 BepxHeii npoozjib- 
hoS Tpydn 12 XBOCTOBJuca 3 c noMomBB JieBoii pe3BdH 26, cnyc- 

KaDT CKOMDOHOBaHHHfi taXHM 0CJpa30M EHCTpyMeHT B CKBaHHHy II 

(par. 5) h npoMHBaiDT ee, nocae ^ero cdpacHBara napoBofi mia- 
10 nan 23, nepeKOHBaa npa 3tom OTBepcrae b cejuie 22, a 3aKa^- 

KOfi DpOKHBCTCHOa KHEKOCTH B DOJIOCTH XBOCTOBZKa 3 H CCMLTpa 4 

co3 gag r b hex aasneHfle, Heodxoamaoe mk onpeccoBm Bcefi 

KOMnOHOBKH, DOB flefiCTBJieM KOTOporO OflHOBpeTdeHHO BHDpaBJIHBT- 

ch ro$pu 13 Bcex npocmrbHHX Tpyd 12, KOTopue dHJm bkjqo^hh 
15 b KoanosoBKy odopysoBaHH*. 3 pesyaBTaTe 3Toro ctchkh Bepx- 

Hax npoaKJiBHHX Tpyd 12 djlotko upsssmmcK k creEKe ssssero 

icomia kojiohhh odcaaanx Tpyd 2 (ozr.6). 

3 cJiy^ae BKJiKFieHiw b KOwnaHOBicy upooohjebhhx Tpyd 12 jvm 

pa3odmeHM HenpojzyKTHBHUx ruiacTOB (cpHT.3) mh BHnoJiHeHiiH 
20 Bcero amiBTpa 4 H3 npogoBHHX Tpyd 12, kek noKa3aHO Ha ©b- 

zypax 5 h 6, to cTeflKH srax Tpyd 12 TaKse ojiotho npnxnMaa>T- 

Cfl K CT8HKe CKBaSHHH II. , 

HaTHKeHHeM h nocajucofi HHCTpyweHTa npoBepmT ycToifaH- 
boctb ycTHHOBKH XBOCTOBZKa 3 c ©hjiltpom 4 Ha oceBoe cweme- 

25 me. 3aTeM BpameHBeM kojiohhh dypHJiMHX Tpy<5 I c pa3Ba^me- 
BaTejieM 19 BnpaBO BHBHH^BaDT uocJie^Riifi us unjmrapHnecKoro 
Konna 25 BepxHeS npopuiiHOfi TpydH 12. OjiHOBpeweHHo RHxtme 
zaJZhnfTBWe sjieMeHTH 2? pasBaJiHieBaTeJK 18, nojufflManci BBepx , 
pa 3 Bajiiuo BHBa©T pesidy 26 nHJiEHfflp^ecKoro kohto 25, ysejm- 

30 Himaa ero BHyrpeaHnS hebmstp. 3aieM HHCTpyaeHT nomn bhhs 
c ojiHOBpeMeHHott npowaBKoa h BpameraeM ero BnpaBO, b pe3yji*- 
Taie qero dpohcxoset ^aJEbHeSmee pasBajauoBHBaHne otjihhsph- 

H6CKHX KOHUOB 25 H BepXHHX BpO$HJItHUX Tpyd 12 HHSHEMJJ BaJIB- 

xjjwnm MeweHTaMH 27 a BepxHHMH 28, Hsiennna 6ojn>w& aaa- 

35 «eTp, ^ew hhshbc 

Ho OKonaHEH pa3BajnmoBaBaHHH npoQanBHHX Tpyo 
M ecTe c kojiohhoU odcajiHUX Tpyd 2 onpeccoBHBaw Ha repwe- 

TITIHOCTB C03JiaHHeM B HEX JQBJieHHH. HpH OTCyTCTBHH TepMeTOT- 
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hocti! paaBanmoBUBafflge bobtophdt, 

3 CJiy^iaHX BKJETCeHHH B KOMDOHOBKy XBOCTOBHKa 3 HJltf 

firajEBTpa 4 aonoiiEST&HBHHX cpo^E^TbHHX Tpy(5 12 ($nr.3) jajin 
BHnojifleHHH Bcero <pmn>Tpa 4 H3 npo$HJEBHHX Tpy(5 12 (isr.5>6) , 
5 nepoopaixHOHHHe OTBepcTJM 16 3aKpuBam 3arjyniKaMK 17 33 
XBMireecKH paapymaeMoro MaTepnajia, KOTopue nocjie 3aBepmeHHH 
padoT no ycraHOBKe xboctobhks 3 c ohjibtpom 4 pa3pymaB? 3a- 
Ka"TOo2 cooTseTCTBynaero xmapeareHTa. 

npDMHTTUie BHflg DpJSMeflBMOCTL 

10 npeanaraeMHfi ccocod nosBOimeT saaeKHO pa3o<5iaaT3> npo- 

;^kthbhh£ imacT o? BHrnejieaanuDC HenpojcrKTHBHHX rmacTOB, a 
Taicxe ot npHKSHKasmzx k HeMy h nepesdezaimiBxcH c hum Kpyrxx 

HenpOJCTRTHBHUX y^aCTKOB CKBaSHHK 663 UeHSHTHpOBaHHfl $HJTLT- 

pa-XBOCTOBEKa. Etpn stom ynpomaercji TexHoaoraH ycTaHOBRS 

15 X30CTOBHKOB C (JHEMpaMEl H CHUEaBTCH 33TpaTH 3a CTOT HCKJDO- 
KOHCTpyKTHBHO— CJIOSHBDC pa3S>eSHHZTeJieS 2 DO^BeCBKX 

ycTpoflcTB, npuMeHHeuHX npa ycTaHOBKe xboctobhkdb, a TaKse 

UeM6 HTHpOBa H3!H EX, KQTOpOMy COUyTCTByDT aBapHB E 3&TpaTH 

Bp ease his Ha osimaHJae 3 aTBepEGBaHHH aeMeHTHoro pacrBopa. 
20 KpoMe Toro, npejmaraeMHfi cnocod no3BOJiHe? pacniHpiaTi» 

ociJiacTB ero nprneHeHiis, tsk khk oh uoseT cJutb 2cnojo>30BaH 

KfiK B DdcaEeHHOM, TOK D B He 06CBKQ HHOM CTBOJUe CKBaKHHK, He- 

sanaczMO ot HaoHHSH 3 oh norjiomeHiw npouHso^Hofi sehkocte, 
BO,nonpoHBJieHHfi t h npaKTHTOCKH <$eo cymecTBeHHoro yMeHBceHEH 
25 maueTva cKBaszHU* 
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GOreyJIA H30EPETEBHH 

1. Cnocoti 3aKairoiBaHHfl cTpoHTejacTBa ckbskeeh, bkjeh 
qaOTE3 3 ceta BCRDHTne npowrKTHBHoro miacTa (18) , cnycK a 
ycTaHOBKy b cKsaauHe (II) kojiohhh oOcajwux Tpyd (2) k xbo- 
/o\ ~ ^mmnnM f } r H^nnp^ffnfiM ex reoMeiOTHoro 

q CTUiiiLKii vu/ o ijww^fw" w ~ - 

coejmiieima tiew codoii, b pa30dmeHae HenpoayKTHBHHX ynacT- 
KOB OT D DOEyXTEBHHX , 0 I a a i a » n B fi c h Teu, ^ro 
cnycK b "cKBasHHy (II) kojiohhh odcasHHX Tpyd (2) a xboctobe- 
Ka (3) c fauxMpoM C4) ocymecTHJWBT paanosiHO, a ax repae- 
10 wniHoe coesraeHHe ocyaiecTBJiHBT b cKBasEHe (II), npsraTOM 
no MeHBmeU Meoe ojtHy as Tpyd (12) xboctobeke (3) nope* ero 
cnycKOM b cKBaaiHy (II) npopumpynT c odpasoBaaHeM no uezb- 
oeB Meoe HByx dposojibhhx ro$p (13) a namHapiraecKHX koh- 
Q ob (25) c pesLdaMH (26), a nocjie cnycKa XBOCTOBaiea (3) b 

TTTVrtV (12) DacmEDHKT JUIH yCTaHOB- 
KH XBOCTOBHKa (3) B CKBaEHHe (II) H pa306meHHfl HenpOffyKTBB- 
HHX HJiaCTOB OT npOJiyKTHBHHX. 

2. Cnocod do n.I, OTJiBie»Mflca rem, no 
nocjie bckphthh nposyKTBBHoro naacTa (18) b cKsasaHy (II) 

20 cnycKaDT xboctobbk (3) c gjajiiipoM (4) a ycraHaBJmBaDT ero 
b nponyKiaBHOM nJBCTe (18) nyreu npasaTaa no maweli wepe 
oaHofi npooauiLHoa TpydH (12) npn ee pacmapeHEB k create 

CKBaSHBH (II), a BBTeM B CKBaSHHy (H) CnyCKaiDT K0JI0HH7 00- 

cajtHHX Tpyd (2), HHEHaii KOHeu kotopoe repMeTOTHO coeHBHHDT 

25 C BepXHEM KOHHOM XBOCTOBHKa (3). 

3. Cnocod no n.I, otounEHiioH tom, ho 
BHa^ajie b CKBaSHHy (II) cnycKanT ao npoayKTHBHoro njiacTa 
(18) a ycTaHaBJureaDT KoaoHHy odcajuna Tpyd (2) , a aaTea* noc- 
jie bckohtbh npoHyKTHBHoro ' DJiacTa (18) b Hero Kepea 3Ty 

30 kobohh^ cnycKam xboctobhk (3) c §bjilt P om (4) a bob pacmH- 

peHBB DOOfiBBBBOt TpydH (12) yCTaBaBBHBBBT erO B CKB3BH- 

ae (H)", npa stom npocputtHyp Tpydy (12) upbsbmbbt k CTeiuce 
HBSHero KOHna kojiohhh odcaaanx Tpyd (2), odecne^HBafl ee 
repaeTsraHoe coejnsHemje c xboctobbkom (3). 



WO*5/W47« 



FCI7RUJ3/00173 




W0JS/O47* PCT/RTO3/W173 





WO 95/03476 PCT/RW3/00173 




FIG. 5 w '* * 



INTERNATIONAL SEARCH REPORT 



Intcreattooaf applies boo No. 

PCT/RU93/00173 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI. 5 E21B 43/10 
AMoritgg to istenatiffigl Pt«M amifiabopCtPQ or to both national dtnirigUon and IPC 

B. FIELDS SEARCHED 



MtsBua docsoMUDOt ocwefaod (dunfiaboa system followed by cssssiGes tea syse»els) 



t„+ n c roifi Al/n«.110 r?1R tt/194. 33/13-16 



Doe 



trcaed otbe/ t 



■ or tnduded n tht fields searched 



c of oats bosc sod. where pttcxjcsbit. search (ems -serf) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Guuoa of doom**, with indication, where appropriate, of the relevant passages 



Relevant to diia No. 



Y 
Y 
Y 
A 



SU, A1 , 1263818 (Bsesoju-Tiy naucfcno-issledo-vstelsfcy 
i proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaemykh, spetsialnym 
gornymrabotam, rudnichnoi geolgii i raarksheiderskomu 
delu). 15 October 1986 (15.10.86) 

US, A, 4714117 (ATLANTIC RICHFIELD COMPANY), 
22 December 1987 (22.12.87) 

US, A, 3477506 (B.C. MALONE), 11 November 1969 
(11.11.69) 

US, A, 4976322 (6.S. ABDRAKHMANOV et al.). 
11 December 1990 (11.12.90) 

SU, A3. 1813171 (TATARSKY GOSUDARSTVENNY HAUCHN0- 
ISSLEDOVATELSKY I FRGEKTNY INSTITUT NEFTYAN0I 
PROMYSHLENNQSTI ) 30 April 1993 (30.04.93) 



1-3 

1-3 
1-3 
1-3 
1-3 



fxl Foitfaer docurnems are listed in the cxwtinuati oo of Box C Q See patent Ounily a mstx. 



A~ ewfwsasWfloiof O» t isirilssiiiwfasoanw^teatsowi 

to as of soras s in sstowsoos 
"E" ooiUef In boss isf eotpoMlsasiooot of-* sao hi in nil nl BBsajdass "X" 
~L" w oosasst wnica sasy throw 



tarn Oeesaeoi psblkae- aflor mm tosns-tisosl Obsess* or eftertiy 
4*m saa" oot la oooOiq wita the sootiosdoo oot cksd s» sorfmssod 
tas srtadssa a? theory eederiyiof sat iaveaUos 



■ eo priors* ca»!so?s) or wtk* si ~ 
data of pood— dssstoo or other 



I ao coostoorsd SO ISwOtVO OS HWrtW 




nr jooosM it of oo n s f ols r l ot s wooos; too e tsls o sd tovsoii— osoool so 
1 as tavern ao ievosaVs set* wots sea oocwooot la 



oosaf eevlees a» o oorsoo okJUod to d»«rt 

dossWiSMorsaoo 



Data of the actual coapteooo of the isnsmsrional 

3 March 1994 (03.03.94) 



Dateof snaitiof of thai 

31 March 1994 (31.03.94) 



Name and nuHiog address of the ISA/ 

ISA/RU 
Facsimile No. 



Authorised officer 



Telephone No. 



Font PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



letematioeaj apottcatioa No. 
PCT/RU 93/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtitioo of docooeot. with iwficatioo, where appropriate, of the relevant passages 



Relevant toe 



i No. 



A 
A 
A 
A 



US. A, 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US, A, 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US. A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 October 1980 (28.10.80) 

SU, A. 829882 (NAUCHN0-PR0IZV0DSTYENN0E 0BIEDINE- 
NIE PO TERMICHESKIM MET0DAN 008YCHI NEFTI ) , 
17 May 1981 (17.05.81) 

SU, A, 663825 { KRASNQDARSKY GOSUDARSTVENNY NAUCHN0- 
I SSLED0 Y ATELSK Y I PR0EKTNY INSTITUT NEFTYAN0I 
PROMYSHLENNOSTI MINISTERSTYA NEFTYANOI 
PROMYSHLENNOSTI SSSR), 25 May 1979 (25.05.79) 



1 

1-3 
1 

2.3 



Fans PCI7ISA/210 (continuauoo of secood sheet) (July 1992) 



COTET O KTCK.nyHAPOJgHOH OOHCKE 



MeJuyHap-oAHSfl saz&Ka nc 
PCT/RUSS/OOl?;-. 



A. £MCCM<fri4RAIlMfl uPEHMETA K30BPETEHMa:E2iB 43/10 
Cor/iacHO MexAynapoAHOH naTeHTHOfi RAaccH?HKauHH (MKH-5 ) 



B. OEAACTK DOMCKA 



Dpoi»eT^HHun MgHHMyM aouyneHTauHH (CncTeMa KJiaccH^HKauHM h mh- 
AeKCu):MKK-5 E21B 43/0b-119.E21B 33/124.33/13-16 



flpyraa npoBepeHHaa AOKyneHTauHE b tor nape, b Kaxoft oh& bkav>-1 
H©Ha b novtCROBwe noAOopKK: ! 



3jieKTpoHHafl oaaa aaHnux, HcnoAfcsoBaBsaRCR npn noucKe tKa3Ba-| 
HHe 6asu h, ecau boskoxho. noHCROBue topmumu): ! 



C. J10KYMEHTH. CWTABJBMECH PEJIEBAHIHLWM 



Kaxero- 
PHfl *; 



Ccuakh Ha AOKyxeKTU c yxa3aHHeH, 

B03MOXHO, P0JIBB&HTHUX HaCTOR 



TAe 3TO 



UTHOCHTCH K 

nyHKTy No 



SU, Al, 1263816 (Bceco»3HuR HayHHO-HCCAe- 

AOBaTeABCKHR M npOCKTHO-KOHCTpyKTOP" 
CKHft HHCTKTyT no OCyXGHHK) HecTopom- 

aohhr noA63HUX MCRonaenux, cnetwaAb- 

tmh h HapKneRAopcKoxy ACJiy), 15 OK- 
TH6pa 19B6 ( 15.10. B6> 



1-3 



nocJieAywaHe AOKyneHTu yna- 
3 ami b npoAOAxeroiH rpafcu C 



□ Aamuze o naTeHTax-aHajio- 
rax ynasaHU b tiphjioxshhh 



* 0co6m© KaTeropMH ccuaomhux 

AORyxeHTOB: 
*A' — AOKyMeHT » onpeAeAHwawR 06- 

bhr ypoBeHb toxkhkh. 
*E" -ooJiee paHHHR AOKyneHT, ho 

onyojiHROBaHHwft ua Aary 

MeXAyHapOAHOR nOABMH MJIH 

nocAe Hee. 
0' -AOKyneHT, othoch«hhc« k 
ycTHony pacKpuTHio, sKcno- 

HMPOBaHHW K T . A - 
"P" -AOKyMGHT, Ony6AHROBaHHUR AO 

AaTU MexAyHapoAHOR noaann, 
ho nocAe Aa-ru McnpaoHBae- 

MOrO HPHOPHTeTa. 



T"-6oAee iiosahhr AOKyneHT. 
onyonHKoeaHHUfl nocjie 
AaTU npHopHxeTa m npn- 

BeAeHHUft AAA nOHHM£lHHK 
H306peTeHMR« 

"X' -AOKyneHT. hmsioiihh hbm- 
ooxee OAHBKoe othoh&hh6 
k npeweTy noHCKa, no- 

POHaUHR HOBHSHy H H300- 

peTaT&ntcKHfl ypoBOHb. 
*'Y"-AOKyMeHT, noronaaHft H3o 
6p©TaTe ji t ckh ft ypoBeHb b 

COHOTaHHH C OAHHM HAM 
HeCKOAbKKMH AOKyMeKTBMH 

tor xe uaTeropHK. 

"&"-AOKyMeHT, HBARKmiHRCfl 

naTCHTOM— awaAoroM . 



J&axa AeRCTBHTeAbHoro aasepoe- 
hkr MexAyHapoAHoro noHcna 
3 MapTa 1994 (03.03.94) 



JUrra oTnpaBRH HacToanero ot- 

HCTa O MGXAyHapCAHOM nOHCKe 

3/ Mapra 1994 (J/ .03.94) 



HaHHe HOD&HH6 m aApec MexAyHa- 
poAHoro noHCKOBoro oprana: 

BcepOCCHRCKHR 
HayMHO-HOCAeAOBaTOAtCKHft MHCTH 

TyT rocyAapcTBeHHOft naTeHTHOfi 
3KcnopTH3U. Pocchr, 121858, 

MocKBa, BepexKOBCKaa Hao. 30-1 _ 

♦axe (095)243-33-37,TeAeTaan 114818 IIOUA'IA 



YnoAHOMOMeHHoe ahuo: 
B.rpnmaHOB 

TeA. (095)240-58-88 



4»opHa PCT/ISA/210 (btopoR *hct.) ihiwi* 1992) 



OTHET O MEXJU^HAPOAHDM flQMCKE 



MexAyHapoAHA* lauka No 

PCT/RU 93/00173 



C. (npOAOJiJitBMMB) AOKyMEHTU, CHHTAWUIllECa PEJIEBAHTHWMK 



KaTero- 



Ccit/ikM Ha AOkyneHTU c ykaiaHwen, r*e bto 

•OIHOXHO, pBfleiflHTHUX MaCTeft 



Othocmtcji k 
nyHkty No. 



U5, R, 4714117 (RTLRNTIC RICHFIELD COMPA- 
NY) , 22 ABka6 P A 1987 (22.12.87) 

US, A, 3477506 (B. C. MALONE) , 11 HO»6p* 
1969 (11.11.69) 

US, A, A 976322 (S. S. ABDRAKHWANQV m *py- 
rnm) 9 11 *eka6pn 1990 <1 1.12. 90) 

SU, P3, 1813171 (TATAPCKIto rOCyAAPCTBEH- 
HU« HAy^O-MCCJlEAOBRTEJIbCKIW 14 ITPOEK- 
THHfl MHCTWTyT HEOTSHOP1 nPDWilUlJlEHHOCTP! 
30 *npM« 1993 (30.04.93) 

US, A, 3B651S8 (6EARHART-OWEN INDUSTRIES 
INC.), 11 *eipasift 1975 (11.02.75) 

US, A, 4248302 (OTIS ENGINEERING CORPO- 
RATION), 3 ♦»»p*«ii 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
26 okT nap* 1980 (28.10.80) 

SU, A, 829882 (HAy4HO-rP0W3BQflCTBEHH0E 
QBlEiMHEHME TO TEPMMMECKMM METOflAM 
A06UMM HEOTM), 17 h«r 1981 (17,05.81 

SU, A, 663825 ( KPACHO AAPCKHA rOCyjtAPCT- 
BEHHUft HAYMHO-MCCJIE/lOBATEJlbCKMPl H 
nPOEKTHIM MHCTMTyT HE*T*HQ« rtPOMUIU- 
JIEHHOCTM MHHECTEPCTBA HEOTflHO* nPO- 
MUQUIEHHOCTI/I CCCP), 25 nan 1979 
(25.05. 79) 



4»op«a PCT/ISA/210 (npoAOJiweHMe noporo amcta) (M»/tb 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

PCT [i 0go ] 
INTERNATIONAL APPLICATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51) International Patent Classification 5 : 
E21B 43/10 



Al 



(1 1) International Publication Number 

WO 95/03476 
(43) International Publication Date: 

February 2,1995 (2.2.95) 



(21) International Application Number: 

PCT/RU93/00173 

(22) International Filing Date: 

July 23, 1993 (7.23.93) 



(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC. 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul. M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RU], 66 ul. Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rustam Khamitovich [RU/RU], 66 ul. 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievicb 
1RU/RU], 



66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Izil Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMTFYANOV, Nigamatyan 
Kbamitovich [RU/RU], 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULLIN, 
Albert Gabidullovich, 1 ul. Saydashova, 
#117, Bugulma 423200 (RU); 
FATKULLIN, Rashad Kbasanovich 
[RU/RU], 20 Radnitseva, # 40, ATmetevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. Il'inka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 
European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Published 

With international search report. 



(54) Title: METHOD OF FINISHING WELLS [sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 

(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (11) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
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(57) Abstract [as translated from Russian in original patent application) 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11), Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 

4~*«*w^ « — : — i: :* ~u a /i o\ — j~ j * . 
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liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 

FOR THE PURPOSES OF INFORMATION ONLY Codes used to identify States party to the PCT on 
the front pages of pamphlets publishing international applications under the PCT. 



AT 


Austria 


FI 


Finland 


MR 


Mauritania 


AU 


Australia 


FR 


France 


MW 


Malawi 


BB 


Barbados 


GA 


Gabon 


NE 


Niger 


BE 


Belgium 


GB 


United Kingdom 


NL 


Netherlands 


BF 


Burkina Faso 


GN 


Guinea 


NO 


Norway 


BG 


Bulgaria 


GR 


Greece 


NZ 


New Zealand 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IE 


Ireland 


PT 


Portugal 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Central African 


JP 


Japan 


RU 


Russian Federation 




Republic 


KP 


Democratic People's 


SD 


Sudan 


BY 


Belarus 




Republic of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SI 


Slovenia 


CH 


Switzerland 


KZ 


Kazakstan 


SK 


Slovakia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SN 


Senegal 


CM 


Cameroon 


LK 


Sri Lanka 


TD 


Chad * 


CN 


China 


LU 


Luxemburg 


TG 


Togo 


CS 


Czechoslovakia 


LV 


Latvia 


UA 


Ukraine 


CZ 


Czech Republic 


MC 


Monaco 


US 


United States 


DE 


Germany 


MG 


Madagascar 




of America 


DK 


Denmark 


ML 


Mali 


uz 


Uzbekistan 


ES 


Spain 


MN 


Mongolia 


VN 


Viet Nam 



WO 95/03476 



PO7RU93/00173 



METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook/or Oil and Gas Wells y A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the iiner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 



WO 95/03476 



PCT/RU93/00173 

-3- 



cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 

luunauwii i/jr vvuivin 011x11 jr nunui^ nuv uiw juivwu m/hv k/x uiv «vn uuimg vwiuvuvuig v/x 

the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. , . 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

T*\* cfl rvei frV»*» ir»*r*»r»ttr%rt 
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The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander i9 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 



WO 95/03476 PCTVRU93/00173 

-9- 

(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well l [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing stnng 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 

expanaer (noi snuwn ui uic nguic;. mvu wa^«hv*wi i^,jvmw — ~~ -v** i — -- 

upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then thq tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6) ? 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1 ) and it is placed in producing 
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its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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